Glucocorticoid receptor-interacting protein 1 mediates ligand-independent nuclear translocation and activation of constitutive androstane receptor in vivo.
Phenobarbital (PB) induction of CYP2B genes is mediated by translocation of the constitutively active androstane receptor (CAR) to the nucleus. Interaction of CAR with p160 coactivators and enhancement of CAR transactivation by the coactivators have been shown in cultured cells. In the present studies, the interaction of CAR with the p160 coactivator glucocorticoid receptor-interacting protein 1 (GRIP1) was examined in vitro and in vivo. Binding of GRIP1 to CAR was shown by glutathione S-transferase (GST) pull-down and affinity DNA binding. N- or C-terminal fragments of GRIP1 that contained the central receptor-interacting domain bound to GST-CAR, but the presence of ligand increased the binding to GST-CAR of only the fragments containing the C-terminal region. In gel shift analysis, binding to CAR was observed only with GRIP1 fragments containing the C-terminal region, and the binding was increased by a CAR agonist and decreased by a CAR antagonist. Expression of GRIP1 enhanced CAR-mediated transactivation in cultured hepatic-derived cells 2-3-fold. In hepatocytes transfected in vivo, expression of exogenous GRIP1 alone induced transactivation of the CYP2B1 PB-dependent enhancer 15-fold, whereas CAR expression alone resulted in only a 3-fold enhancement in untreated mice. Remarkably, CAR and GRIP1 together synergistically transactivated the enhancer about 150-fold, which is approximately equal to activation by PB treatment. In PB-treated mice, expression of exogenous CAR alone had little effect, expression of GRIP1 increased transactivation about 2-fold, and with CAR and GRIP, a 4-fold activation was observed. In untreated mice, expression of GRIP resulted in nuclear translocation of green fluorescent protein-CAR. These results strongly suggest that a p160 coactivator functions in CAR-mediated transactivation in vivo in response to PB treatment and that the synergistic activation of CAR by GRIP in untreated animals results from both nuclear translocation and activation of CAR.